Metabolic interaction and disposition of methyl ethyl ketone and m-xylene in rats at single and repeated inhalation exposures.
1. Rats were exposed to m-xylene (300 ppm) and methyl ethyl ketone (MEK, 600 ppm) vapour, separately and in combination. 2. Repeated exposures to m-xylene enhanced liver drug-metabolizing capacity, whereas MEK showed no effects. After mixed exposure the cytochrome P-450-dependent monooxygenase activities were additively or synergistically induced. 3. In the presence of MEK the overall metabolism of xylene was strongly inhibited both after single and repeated exposures, an effect accompanied by elevation of xylene concentration in blood (18-29%) and fat (25-32%). 4. The 24-h excretion of the urine metabolites of m-xylene was decreased by 22-24% in mixed exposures: the excretion of methylhippuric acid was decreased (29%), but that of 2,4-dimethylphenol increased (9-35%). 5. After repeated inhalation exposures the excretion of xylene metabolites in urine was consistently higher, whereas the concentrations of xylene in fat (but not the concentration of MEK) were lower than after a single treatment, conceivably due to accelerated metabolic clearance of xylene. 6. Thioether excretion in urine was enhanced in xylene-treated rats (7-13-fold), but was not influenced by the induced changes in the metabolism of xylene. Xylene inhalation caused liver GSH to decrease slightly (10%), as did inhalation of MEK, but the latter did not enhance the excretion of thioethers. 7. MEK is a potent inhibitor of the side-chain oxidation of m-xylene producing methylhippuric acid, but not of its ring oxidation to 2,4-dimethylphenol, and exhibits a synergistic inducing effect on liver enzymes responsible for the oxidation of m-xylene. The increased ring oxidation of m-xylene was not associated with increased production of reactive metabolites indicated by GSH-depletion or thioether formation.